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To all whom ot may concern:

Be 1t known that I, Gruserre CrroLLINA,
a subject of the King of Italy, residing at
(renoa, Italy, have invented new and useful
Improvements in Steam - Engine Power-
(xages, of which the following 1s a specifica-

tiomn.

The object of this invention i1s to be able
to automatically record on a simple strip of
paper, either continuously or periodically,
the elements for calculating the power of a
steam engine, and to protect the record
against interference by the operator.

‘Another object 1s to be able to obtain, in
the case of testing new engines or making
special observation and study, exact average
figures without the necessity of special, costly
and cumbersome instruments for recording
these elements separately. Moreover, this
apparatus working automatically and there-
fore independently of the will of the oper-

ator, gives unquestionably an exact indica-

tion of the state of the engine to which it is
applied.

In the annexed drawings which show one
form of the present invention: Figure 1 is
an elevation partially in section of the appa-
ratus; Fig. 2 1s a section at right angles to
Fig. 1; IFig. 8 is an horizontal section of
same; Kig. 4 1s a vertical section showing a
modification of paper strip feeding mechan-
ism; Fig. 5 1s a plan view of the ratchet
wheel, and Fig. 6 1 a part elevation of the
modified paper strip feeding mechanism.
Fig. 7 is a detail view (partly in section and
partly in elevation) referred to hereinafter.

In the above apparatus the records are
registered on a strip of paper 1 unrolling
itself from the roll 2 running on the spindle
3 and which following the path indicated
by the arrows, (Fig. 3) is wound direct on
the two drums 4, 5 and then on the spindle
7. There are four indicating points, two be-
longing to two indicator cylinders 8, 9
mounted on the plate 10 so that their center
lines are exactly perpendicular to the plate,
and the points as close together as possible
when they are working on the paper 1.
These two cylinders are placed in communi-
cation respectively with the high and the
low pressure steam of the engine under ob-
servation, and by means of their pistons and
relative parallel movements work the indi-
cating points which record the movement
imparted to them on the strip of paper the

f

same as in an ordinary indicator. The third
indicating point 11, designed to record the
time, 18 moved by an electromagnet 12 con-
nected to a clock with electric contact every
20 or 30 seconds, so that the pencil will reg-
ister at every contact. |

The winding of the paper on the spindle
T 1s effected as follows: The drum 5 1s, say,
of brass, and loose on its shaft; the drum 4 1s
an expanding one, comprising a reversed
cone 18 (Fig. 2), which by means of a set
screw 14 1s capable of acting on an ebonite
roll 15 divided into four parts by planes
passing through its center and having con-
1cal bores exactly in accordance with cone
13; these four parts are held cylindrically
by a rubber ring 16 and the whole 1s mount-
ed on a sleeve 17 fixed on the shaft 18, the
latter and that of the drum 5 being exactly
perpendicular to plate 10 and placed at such
a distance apart that with a little expansion
of the rubber ring 16, the drum 5 1s acted
upon by friction and receives any movement
imparted to it from shaft 18. On a neck or
recess cut into sleeve 17 a little elastic belt
19 is wound which transmits the movement
of the sleeve 17 and consequently that of the
drum 4 to a loose pulley on shaft 7; at the
same time this pulley transmits by friction
only the movement to a little tube 6 on
which the paper 1 is fastened. The friction
of this little roller with the pulley 1s deter-
mined by a suitable adjustable spring situ-
ated on the top of the spindle so that the
movement which the shaft 18 imparts to the
drum 4 is transmitted to the paper, which
winding itself on the drums 5 and 4 passes
along owing to friction which can be regu-
lated by more or less adjusting the cone 13
of the expanding drum, and the paper which
by this movement is unrolled from the roll
2, is wound again on the little tube 6 to
which the movement of the shaft 18 is trans-
mitted by the elastic belt 19, and as by in-
creasing the diameter of roll 20 the winding
speed of the little tube 6 1s varied because
that passing between the drums 5 and 7 re-
mains constant, this little tube 6 1s moved by
a slight friction obtained by the spring situ-
ated at the top of the spindle 7.

The movement of shaft 18 1s obtained 1 a
special manner as follows. The lower part
of this shaft has a square sectioned and a cy-
lindrical sectioned portion, and on the lat-

| ter a cylindrical coupling 21 turns freely,
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having teeth on its top. side which may be
eng Ged by a disconnecting clutch 22 shding
on The square sectioned part of the shait
On the coupling 21 two circular disks 23
and 24 fixed which, as 1ndicated more
clearly 1n 7, have four ta.ngentiall}f
ranged internal chaml erg, 25 and 1n whieh
four little steel rollers work which cause the
cdisks to become as 11 they were integral with
coupling 21 when the disks are turning in
one direction, and when they turn mn the op-
posite direction they remain loose on the
said coupling.
The disks 23

avre
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410

and 24 have on their outer
surface twoe grooves, i one of which a cord
26 1s wound which 1s attached at one end to
a mechanism worked from the piston, and
on the other end to a return %prinﬁ' 27 ad-
Justable by set SLI‘GWS 28 and 29 so that by
the tension of cords 26 the disks 28 and 94
communicate a rvotary movement of chuch
22 to shaft 18, and on the release of the
cords 26 the disks owing to springs 27 are
restored to their first position without com-
munlicating any movement to 21. Now, 1f
the two cords are fixed to the same mechan-
1sm of the engine so that when the one acts
by tension, the other returns to its normal
position, and vice versa, 1t tollows that the
coupling 21, will receive a continuous ro-
tary movement communicated to it by
stroke of piston from the disk 23, and by the
other from the disk 24 so that the paper 1
will travel between the two drums with a
movement proportional to that of disk 23
and 24 during the period of active rotation,
and consequently also proportional to the
stroke of the piston.
In order to reduce the length of the path

of the paper strip during the inoperative
period of the apparatus ths permitting of
continuously recording the revolutions of
the engine and the time for e ‘ecting the
same, thﬁ z“ecm'd of the steam (:11*’1 orams re-
maining periodical, the following arrange-
ment has been plowded Levers 31 and 32
designed to move the indicating points away
from drum 4 1n the perlods of rest of : appa-
ratus, act only on one oi the indicating
pomtb of the steam diagrams, while the
other always remains close to the said hum.
On disk 23 a socket 34 1s secured. On shaft
in‘lmedhtely below plate 10 a ratchet wheel
36 1s fixed, and on plate 10 the double spring
acted pawl 37, 38 1s mounted which during
the intermittent rotary movement of disk 03
and consequently socket 34 imparts to the
sald ratchet wheel 36 and consequently shaft
18 a small rotary movement, go that on disk
22 becoming disengaged, shaft 18 receives a
reduced movement “and consequently the
travel of the paper Strlp will also be shoit-
ened, and the indicating point will record
810‘115 very close to each other corres ponding
to the revolutions performed by the engine.

1
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it 1s understood that during the operative
periods of the engine, paw s 87 and 38 will
continue to act without in any way influenc-
g the movement of shaift 18. Lever 32
has a spring 39 adjustable by screw 40 to
permit of controlling the rate of approach-
ment of the. indicating points during the
action. An electromapgnet 30 acts on the
clutech 22 so as to cause the coupling 21 to
be loose or fixed on shaft 18 whereby periods
of action are obtained according to the
lengths of the periods previously esmblmhcd
by the circuit closed in the electromagnet r;.O
Simultaneously with the locking of isk 2
with coupling 21, the indicating points 0[
the power 1ea%1111nn cylinders bv means of
levers 31 and 32 approach the paper 1 to
drum 4, while 1 mwnlocking or auring the
periods of Inactivity, they wrecede. The
fourth indicating point 33, adjustable at
will, and constan tlv maintamed 1 contact
with the paper on the drum 4 1s for con-
tiuously marking the atmossphu'm line.

Having now tuﬂv described my said 1in-
vention and the manner in which the same
is to be performed, what I claim and desire
to secure by Letters Patent of the United
States 1s:

1. In an apparatus of the character de-
scribed, the combination of two cylinders
Sim; 111111@011631}? taking differential diagrams,
two paper feeding drums 4 and 5, one of
which 1s frm‘uonal]v rotated from the other,
said drum 4 comprising an endwise adm%t-—

able cone 13, a divided roll 15 upon the cone

and an elastic sleeve surrounding the roll
15, a sleeve 17 carrying the drum 4, a ro-
tatable shaft 18 to which the said sleeve 17
1s secured and means for continuously ro-
tating the shaft 18.

0. Tn an apparatus of the character de-
scribed, the combination of two cylinders
Sunultaneouchr taking differential diagrams,
paper feeding drums 4 and 5, one of “which
18 ertmnally rotated from the other, a ro-
tatable shaft 18 on which the drum 4 15
loosely mounted and means for rotating said
shaft comprising a sleeve secured thereto and
carrying the drum 4, a sleeve 21 100%@ on a
cylindrical portion of shaft 18, disks 23, 24,
loosely carried by the sleeve O1 a clutc,h be-
tween each of said disks and the latter sleeve
and operating as described, a cord attached
at one end to each of the disks, and adapted
to wind therecon, and a return spring also
attached to each disk, and coOperating as
and for the purpose set forth.

3. In an apparatus of the character de-
seribed, the combination of two cylinders
S 11131’1@011%13? taking differential 11‘101“”1111%,
two paper feeding drums 4 and 5, a TO0-
tatable shaft on which drum 4 is 100&@]?
mounted, a sleeve secured to said shaft and
carrying the drum 4, a sleeve 21 loose on
the shait 18 and having teeth at its upper
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end, disks 23, 24, loose on sleeve 21, a clutch
between each disk and the sleeve 21 and
operating as desecribed, means for rotating
the disks In one direction, return springs
operating to turn the disks in the opposite
direction as set forth, a clutch 22 shidingly
mounted on a squared part of shaft 18, and
adapted to engage the said teeth of sleeve 21,
electro-magnetically operated levers 31, 32
arranged to operate the indicator points as

described, and also the clutch 22.

4. In an apparatus of the character de-
scribed, the combination of two cylinders
simultaneously taking differential diagrams,
indicator points arranged as described, two
paper feeding drums 4 and 5, a rotatable
shaft on which drum 4 1s loosely mounted,
a sleeve secured to said shaft and carrying
the drum 4, a sleeve 21 loose on the shatt
18, and having teeth at its upper end, disks
23, 24, loose on sleeve 21, a clutch between

8

| each disk and the sleeve 21 and operating

as described, means for rotating the disks in
one direction, return springs operating to
turn the disks in the opposite direction as
set, forth, a clutch 22 shidingly mounted on
a squared part of shaft 18, and adapted to
engage the said teeth of sleeve 21, electro-
magnetically operated levers 51, 32, arranged
to operate the indicator points as described,
and also the clutch 22, a ratchet wheel 36
geared on shaft 18, and spring actuated
pawls 37, 38 arranged and adapted to actuate
the ratchet wheel as described.

In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses.

GIUSEPPE CIPOLLINA.

Witnesses:
H. HiriorLIRATFA,
AxNcerro BoraginNo.
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